Introduction
More than 100 years ago, Forel (1911) listed 15 tramp ant species, spread by human commerce, which had achieved or were in the process of achieving broad cosmopolitan distributions. Eight of these are now major ecological, agricultural, and/or household pests: Anoplolepis gracilipes (Smith), Linepithema humile (Mayr), Monomorium destruc tor (Jerdon), Monomorium pharaonis (Linnaeus), Paratrechina longicornis (Latreille), Pheidole megacephala (Fabricius), Solenopsis geminata (Fabricius), and Tapinoma mel anocephalum (Fabricius) (Wetterer, 2005 (Wetterer, , 2007 (Wetterer, , 2008 (Wetterer, , 2009a (Wetterer, ,b, 2010 (Wetterer, , 2011 Wetterer et al. 2009 ). Here, I examine the worldwide spread of a tramp ant not on Forel's (1911) list, Wasmannia auropunctata (Roger) .
With great prescience, Emery (1893) wrote (in German) "some species, including Prenolepis [Paratrechina] longicornis Latr. and Tapinoma melanocephalum Fab., … have already become cosmopolitan in the tropics… Other species also certainly will become just as widespread in the future. One such cosmopolitan of the future, I expect will be the tiny South American Tetramorium [Wasmannia] auropunctata Rog., which is found everywhere in South America, and which I received from Sierra Leone." Concerning W. auropunctata, Emery (1894a) wrote (in Italian): "I have also received African samples from Gabon (the species is undoubtedly recently imported into that country)." Wetterer and Porter (2003) reviewed the distribution, impact, and control of W. auro punctata, but overlooked both of these references, the earliest published reports of W. auropunctata in the Old World. In addition, over the past decade, W. auropunc tata has continued to spread and many reports have documented the discovery of new exotic populations of W. auropunctata in different parts of the world as well as the impact of this ant (e.g., Walsh et al., 2004; Ndoutoume-Ndong and Mikissa, 2007; Theron, 2007; Fasi, 2009; Loève, 2009; Vonshak et al., 2010) . Also, the taxonomy of Wasmannia has been thoroughly revised (Longino and Fernández, 2007) . Foucaud et al. (2010) recently used genetic analyses to examine the possible routes of introduction of W. auropunctata populations in different parts of the world. Here, I extend and update Wetterer and Porter's (2003) analysis of the worldwide distribution of W. auropunctata.
Taxonomy and identification
Roger (1863) (Longino and Fernández, 2007) .
Wasmannia auropunctata has tiny (~ 1.5 mm total length) monomorphic orange workers, which are quite slow moving. Workers have distinctive hatchet-shaped petioles, with the anterior and dorsal faces of the petiolar node meeting at a 90 o angle (Figs 1-2, see Longino and Fernández, 2007) .
Most researchers use the common name "little fire ant" for W. auropunctata, due to its tiny size and painful sting, despite the fact that "fire ant" generally refers to large species of the genus Solenopsis. In Oceania, some researchers refer to W. auropunctata as the "electric ant." 
Methods
I compiled and mapped published and unpublished records of W. auropunctata. I obtained unpublished site records from museum specimens in the collections of Archbold Biological Station (identified by M. Deyrup), the British Museum (identified by B. Bolton), the Museum of Comparative Zoology (MCZ, identified by S. Cover), the Oxford University Natural History Museum (ONHM, identified by J. Wetterer), and the Smithsonian Institution (SI, identified by J. Wetterer). I also include unpublished records provided by A. Wild (Argentina), C. Vanderwoude (Papua New Guinea), A. Van Harten (Solomon Islands), and A. Mikheyev (Brazil, Dominica, and Guadeloupe). In addition, I used on-line databases with collection information on specimens by Antweb (www.antweb.org) and the Global Biodiversity Information Facility (www.gbif.org). I collected W. auropunctata in Florida, El Salvador, on West Indian islands, and in the Solomon Islands.
Geographic coordinates for collection sites came from published references, specimen labels, maps, or geography web sites (e.g., earth.google.com, www.tageo.com, and www.fallingrain.com). If a site record listed a geographic region rather than a "point locale," and I had no other record for this region, I used the coordinates of the largest town within the region or, in the case of small islands and natural areas, the center of the region. In some cases where I found many records within a small area (e.g., from antweb.org), I did not plot every record.
Results
I collected W. auropunctata at many sites in Florida and on 31 West Indian islands: Anguilla, Antigua, Barbados, Barbuda, Culebra, Curaçao, Dominica, Grand Bahama, Grenada, Guadeloupe, Jamaica, Marie Galante, Margarita, Martinique, Mona, Montserrat, Nevis, New Providence, Providenciales, Puerto Rico, St Croix, St John, St Kitts, St Lucia, St Martin, St Thomas, St Vincent, Tobago, Tortola, Trinidad, and Vieques. Of the 34 West Indian islands I surveyed, I did not find W. auropunctata only on three: Aruba, Bonaire, and Grand Cayman. In El Salvador, I found W. auropunctata in two botanical gardens in San Salvador. In the Solomon Islands, I collected W. auro punctata on both islands I visited: Guadalcanal and Savo.
I compiled and mapped specimen records from > 1700 sites (Tabels 1-5, Fig. 3 ), com pared with < 500 site records used by Wetterer and Porter's (2003) analysis. Wasmannia auropunctata has been recorded from several sites in temperate North America and Europe (Table 3) , but all appear to be indoor records.
Discussion
In the New World, W. auropunctata has a seemingly continuous range from central Argentina and Uruguay, through eastern Mexico, to southernmost Texas (Fig. 3) , (Ridgell, 2011) suggesting that it may be native throughout this expanse. Wasmannia auropunctata has also spread throughout the West Indies and peninsular Florida (Fig. 3) . Because its known distribution from South America through the Lesser and Greater Antilles to Florida shows no large gaps, it is not possible to discern where in the West Indies W. auropunctata is native and where it is exotic, and it seems likely that many islands have a mix of native and exotic populations. Indoor records of W. auropunctata from temperate North America are certainly exotic. Genetic analyses of New World populations of W. auropunctata are needed to establish the native range of this species. The earliest Old World reports of W. auropunctata date to the 1890's (Emery 1893, 1894a) from Gabon and Sierra Leone. Since that time, W. auropunctata populations have been documented in widespread areas in and around Gabon and the neighboring countries of Cameroon and the Central Africa Republic (Fig. 3) , but no additional records have been reported from Sierra Leone. It may be that Emery (1893) reported W. auropunctata from Sierra Leone in error, which would explain why Emery (1894a) did not mention this record. Alternatively, W. auropunctata populations may have never expanded or even disappeared in Sierra Leone. Finally, it may be that W. auro punctata populations are thriving in Sierra Leone, but due to exceptionally poor sampling, these populations and their impact have remained unrecognized. Additional fieldwork in Sierra Leone would be valuable. This figure is published in color in the online version.
In the Indo-Pacific, the earliest records of W. auropunctata date to 1972 from New Caledonia and 1974 from the Solomon Islands. Indo-Pacific populations of W. auro punctata appear to be actively spreading, with recent first records from Papua New Guinea and Guam. Within the Solomon Islands, W. auropunctata has spread to at least 15 islands (Wetterer and Porter, 2003; Fasi, 2009) . The exotic populations of W. auro punctata in New Caledonia and Hawaii were each apparently established by a single fertilized queen (Foucaud et al., 2006; Mikheyev et al., 2009) .
In Israel, W. auropunctata was first found in 2005, and this species is now widespread. It seems likely that W. auropunctata will soon be found in neighboring countries.
Although W. auropunctata occurs in a wide range of habitats, it appears to be most common in tropical moist forest and in irrigated fields and gardens, and is rare in arid and semi-arid habitats. For example, on the semi-arid islands of Anguilla and St Martin, I found high densities of W. auropunctata only in one region on each island, the sole remnants of intact closed-canopy forest, in Katouche Valley on Anguilla and on the south flank of Mount Fortune on St Martin. Its rarity in drier habitats may help explain the lack of records from the semi-arid Caribbean islands of Aruba, Bonaire, and Grand Cayman, and also the scarcity of records from northern Mexico and southern Texas. Vonshak et al. (2010) found W. auropunctata widespread in arid Israel, but always associated with human activity.
The first records of W. auropunctata from El Salvador and many West Indian islands are very recent (Tables 1 and 2 In the Old World, W. auropunctata populations are spreading on many fronts (Tabels 4 and 5). When exotic populations of W. auropunctata attain very high densities, this species can become a very serious pest (Wetterer and Porter, 2003) . In the Solomon Islands, Fasi (2009) reported that W. auropunctata made up 97% of all ants in subsistence gardens. In Israel where W. auropunctata was first found in 2005, Vonshak et al. (2010) found that high densities of W. auropunctata displace almost all the local ant fauna. Walker (2006) found a similar impact on the native ants of Gabon. Walsh et al. (2004) reported that W. auropunctata is rapidly spreading in West Africa (also see Tindo et al., 2011) , where its stings appear to be responsible for eye damage in many domestic and wild animals, including elephants and leopards. On Tahiti, W. auropunc tata has spread to many parts of the island and is believed to be responsible for eye damage to numerous cats and dogs (Theron, 2007; Loève, 2009) . In fact, reports of eye damage to domestic animals led to the discovery of three new populations of W. auro punctata in Israel .
Whereas W. auropunctata has already invaded suitable habitats throughout the New World, in the Old World, W. auropunctata populations are still spreading and have much potential for future spread. Although W. auropunctata is tiny, its ecological and economic impact can be great. Continued efforts are needed to document and limit the spread and impact of this invasive ant.
